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Background: Contraceptive agents are widely used by women of reproductive age, and resulting depression is the
most common side effect of this usage. This study aimed to study the effect of monthly injectable combined contra-
ceptives versus that of combined oral contraceptive pills (COC) on patients’ mood.

Methods: A prospective cohort study was conducted on 124 females aged 18-45 years attending the Kom-Ashfeen
Family Medicine Unit, El-Kalyubia, Egypt. Participants were divided into three groups according to their choice:
group A included 44 participants who received monthly combined injectable contraceptives (CIC); group B includ-
ed 40 participants who took COC; and group C included 40 participants who used the copper intrauterine device
(TUD). The Patient Health Questionnaire-9 (PHQ-9) score was assessed at the beginning of the study and after 6
months of follow-up.

Results: After 6 months of follow-up, there were mild but statistically significant increases in the PHQ-9 score in
groups A and B, with group A (CIC users) showing the highest increase. Approximately 34.1%, 27.5%, and 15% of
CIC, COC, and IUD users, respectively, moved from the non-depression stage to mild depression after 6 months;
this change was statistically significant in groups A and B only.

Conclusion: Monthly injectable combined contraceptives and oral contraceptive pills were associated with an in-
creased risk of developing mild depression; this risk was higher in users of CICs, although the difference was not
statistically significant. Thus, it is crucial to counsel patients about this possible risk and to follow them up. Howev-
er, further studies are required to confirm our results.
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INTRODUCTION

Family planning can be used to delay pregnancy, especially in young
mothers, thereby decreasing health-related problems and deaths in
early childbearing. In addition, it can prevent high risk unintended
pregnancies in older women." For the last 50 years, daily combined
oral contraceptive pills (COC) have been the favored short-acting hor-
monal contraceptives among most women. However, this system is an
unsuitable or suboptimal choice for others.? Injectable contraception
has been a popular contraceptive tool for several years. Currently, over
40 million women worldwide use injectable contraceptives to prevent
pregnancy.” Combined injectable contraceptives (CIC) containing
varying proportions of both estrogen and progestin were developed as
a method of choice for women desiring the benefits of injectable con-
traception, while minimizing the side effects of progestin-only formu-
lations. CIC have proven to be a highly effective and reversible method
of birth control.”

Although the use of combined hormonal contraception for women
with mood disorders is not restricted and is considered to be safe,” the
main cause of discontinuation of the combined contraceptive meth-
ods is the mood-related side effects. The percentage of women who
complained of depressive mood, irritability, and anxiety ranges from
4%-10%, and this problem can lead to lack of compliance, resulting in
unintended pregnancies.” Therefore, mood monitoring and reporting
of negative symptoms are advised, and women should consider alter-
native contraceptive methods accordingly, on an individual basis.”

In 2020, the World Health Organization reported that women are
more prone to depression than men, especially during the adoles-
cence stage, which in turn leads to disabilities and increases the risk of
suicide;” therefore, it is important to know if any association exists be-
tween depressive symptoms and widely used contraceptive methods.”
On reviewing the literature, we noticed that there was a lack of data on
this area; accordingly, we aimed to estimate the severity of adverse

mood in combined contraceptive use.

METHODS

This prospective cohort study was conducted from April 2018 to Feb-
ruary 2019 on 128 women aged between 18-45 years old who present-
ed to outpatient clinics seeking medical advice for contraception in
the Kom-Ashfeen Family Medicine Unit, El-Kalyubia district, Egypt.

Participants were enrolled between April and August 2018. Women
known to have thromboembolic diseases, hypertension, breast cancer
(current or prior), diabetes, migraine with aura, and/or known psychi-
atric illnesses were excluded. Breastfeeding mothers and mothers who
had delivered within the prior 6 months were excluded.

After initial enrollment of 208 patients according to the selection cri-
teria, the physicians counseled the patients regarding the different
contraceptive options, providing the advantages, disadvantages, and
reliability of each different method; as a result of counseling, the pa-

tients individually decided which method to use. A total of 148 patients
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who chose to start using combined monthly injectable, combined oral
pills, or an intrauterine device (IUD) were invited to participate in the
study; 20 refused and 128 accepted. Those who accepted were divided
into three groups according to their choice, as follows:

Group A included 48 participants who received monthly CIC; pro-
gesterone estrogen for hormonal contraception. Each 1 mL ampule
contained 50 mg norethisterone enanthate and 5 mg estradiol valerate
in oily solution. Forty-four patients completed the study, while four
patients were lost to follow-up.

Group B included 40 participants who received COCs; progestin-es-
trogen combination for oral contraception; the contraceptive pack
contains 21 tablets each with 0.15 mg levonorgestrel and 0.03 mg Ethi-
nyl estradiol. All patients in this group completed the study.

The control group, C, included 40 participants who used a copper T
IUD, all of whom completed the study.

In the first visit, the medical history of all patients in the three groups
was taken using the sheet of El-Gilany et al.,” which surveyed socio-
demographic data, medical, menstrual, and obstetric history. This was
followed by a clinical examination. Patients were assessed for depres-
sive symptoms in their intermenstrual phase using the validated Ara-
bic form of the Patient Health Questionnaire-9 (PHQ-9) before the
start of the contraceptive method and 6 months later.'” The PHQ-9is a
validated tool that assists clinicians in diagnosing depression and
monitoring treatment responses. The nine items of the PHQ-9 are
based directly on the nine diagnostic criteria for major depressive dis-
order in the Diagnostic and Statistical Manual of Mental Disorders, 4th
edition; its internal consistency is 0.89. A PHQ-9 score =10 has a sensi-
tivity of 88% and a specificity of 88% for major depression. PHQ-9
scores of 5, 10, 15, and 20 represented mild, moderate, moderately se-

vere, and severe depression, respectively.''?

1. Statistical Data Analysis

All data were collected, tabulated, and statistically analyzed using IBM
SPSS for Windows ver. 20.0 (IBM Corp., Armonk, NY, USA). Quantita-
tive data are expressed as the meantstandard deviation and median
(range), and qualitative data are expressed as absolute frequencies
(number) and relative frequencies (percentages). A paired t-test was
used to compare the pre- and post-results of normally distributed vari-
ables, while the Mann-Whitney U-test was used for non-normally dis-
tributed variables. One-way analysis of variance (ANOVA) was per-
formed to compare more than two groups of normally distributed
variables, while the Friedman ANOVA test was used for non-normally
distributed variables. Categorical variables were compared using the
chi-square test. All tests were two-sided. A P-value <0.05 was consid-
ered statistically significant, while a P-value >0.05, was considered sta-

tistically insignificant.

2. Ethical Considerations
Ethical approval was obtained from the research committee of the
Faculty of Medicine, Cairo University. Informed written consent was

obtained from all patients after a full explanation of the nature of the
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study, benefits, and possible harms of the study.

RESULTS

Table 1 shows that there was no statistically significant difference be-
tween the three groups in terms of age and social class, ensuring ho-
mogeneity and matching of the three groups. Further, there was no
statistically significant difference between the three studied groups in
terms of the obstetric history (number of pregnancies (P=0.77), abor-
tions (P=0.09), children (P=0.62), previous cesarean sections (P=0.49),
normal labors (P=0.35), age of the oldest (P=0.93) and youngest son
(P=0.98); and all participants’ deliveries were performed under medi-
cal supervision and passed safely without any post-partum complica-
tions.

The majority of the women in this study had regular menses, mod-
erate in quantity, and there was no statistically significant difference

between the three studied groups in terms of menstrual history

Table 1. Socio-demographic characteristics of the study subjects
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(P=0.3), or the types of previously used contraceptive methods
(P=0.51).

Table 2 shows that there were statistically significant differences be-
tween the three studied groups in terms of the PHQ-9 score after 6
months of follow-up (P<0.05), and the mean change in PHQ-9 score
was higher in the combined injectable users, although this difference
was not statistically significant compared to oral contraceptives
(P=0.51). Table 3 shows that there were statistically significant differ-
ences between the pre- and post-results of groups A and B regarding
PHQ-9 score after 6 months of follow-up (P<0.05). As shown in the
boxplot graph in Figure 1, there were statistically significant differences
between groups A and B in terms of the PHQ-9 score after 6 months of
follow-up (P<0.05).

Figure 2 shows that before the study, there were no statistically sig-
nificant differences among the studied groups regarding PHQ-9 score
categories. The largest percentage of participants had no depression;

77.3% of the women in group A (COC users), 75% of the women in

Characteristic Group A (CIC users) (n=44) Group B (COC users) (n=40) Group C (IUD users) (n=40) P-value

Age () 0.46*

18-24 10 (22.7) 9 (22.5) 8 (20.0)

25-34 18 (40.9) 20 (50.0) 24 (60.0)

35-45 16 (36.4) 11 (27.5) 8 (20.0)
Socioeconomic status categories 0.12*

High (64-84) 38 (86.4) 34 (85.0) 28 (70.0)

Middle (43-63) 6(13.6) 6(15.0) 12 (30.0)

Low (<42) 0 0
Regularity of menstruation 0.3*

Regular 40 (36.0) 33(29.7) 38 (34.2)

Irregular 4(33.3) 6 (50.0) 2(16.7)
Length of menstrual flow (d) 0.63*

<4 37 (36.3) 34 (33.3) 31(30.49)

>4 7(31.8) 6 (27.3) 9 (40.9)
No. of pregnancies 2.91+1.27 3.1+£1.37 2.98+0.97 0.771
No. of abortions 0.25+0.53 0.43+0.96 0.1+0.3 0.097
No. of children 2.68+1.01 2.78+1.16 2.9+0.87 0.62f
Age of the oldest child (y) 9.72+6.38 9.29+5.14 9.29+6.38 0.93f
Age of the youngest child (y) 4.07+3.58 3.99+2.77 3.89+4.88 0.98'
No. of deliveries 2.48+1.04 2.58+1.15 2.8+0.91 0.35
No. of cesarean sections 0.91+1.03 1.08+1.21 1.23+1.4 0.49
No. of normal labors 1.5+1.45 1.62 1.43 0.97

Values are presented as mean-standard deviation or number (%). Socioeconomic status were assessed according to the scale of El-Gilanny et al.? and classified into low

<42, middle 43-63, and high 64-84.

CIC, combined injectable contraceptives; COC, combined oral contraceptives; IUD, intrauterine device.

*By chi-square test. "By one-way analysis of variance test.

Table 2. Comparison between the PHQ-9 score in the studied groups before the study and after 6 months of follow-up

Before After P-value
Group A (CIC) Group B (COC) Group C (IUD) P-value  Group A (CIC) Group B (COC) Group C (UD) P-value  GroupA-C  Group B-C ~ Group A-B
PHQ-9  3.6+1.56 3.6+2.03 3.2+1.8 0.3 5.2+2.1 4.6+2.03 3.7+1.6 0.003* 0.0017 0.008" 0.195

Values are presented as mean=standard deviation.

PHQ-9, Patient Health Questionnaire-9; CIC, combined injectable contraceptives; COC, combined oral contraceptives; IUD, intrauterine device.

*By one-way analysis of variance test. 'By unpaired t-test.
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Table 3. Comparison between pre and post results of PHQ-9 within each of the three groups

Group A (CIC users) Group B (COC users) Group C (IUD users)
Pre Post P-value Pre Post P-value Pre Post P-value
PHQ-9 3.6+1.65 5.2+2.1 <0.001* 3.6+2.03 4.6+2.03 0.001* 3.2+1.8 3.7+1.6 0.29*

Values are presented as mean=standard deviation. A P-value <0.05 is statistically significant. PHQ-9 scores of 5, 10, 15, and 20 represented mild, moderate, moderately
severe, and severe depression, respectively.
PHQ-9, Patient Health Questionnaire-9; CIC, combined injectable contraceptives; COC, combined oral contraceptives; IUD, intrauterine device.

*By paired t-test.
208 Eligible female patients aged between
18-45 years attending for contraceptive
method advice
[ | 60 Chose other
v methods
| 148 Initial enrollment |
[ | 20 Refused
v "] to participate
| 128 Study participants |
I
v v v
Group A Group B Group C
CIC users (n=48) COC users (n=40) IUD users (n=40)
¥ ¥ ¥

Lost to follow-up (n=4)
Discontinue treatment (n=0)

Lost to follow-up (n=0)
Discontinue treatment (n=0)

Lost to follow-up (n=0)
Discontinue treatment (n=0)

s { I Figure 1. Flow chart demonstrating the
selection of study participants. CIC, combined
44 Analyzed 40 Analyzed 40 Analyzed injectable contraceptives; COC, combined oral
contraceptives; IUD, intrauterine device.
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Figure 2. Comparison between the Patient Health Questionnaire-9 (PHQ-9) scores
in the studied groups before the study and after 6 months of follow-up. The symbol ©
indicates possible outliers and the symbol x indicates the most probable outliers.

group B (CIC users), and 87.5% of the women in group C (IUD users)
did not have depression, while 22.7%, 22.5%, and 12.5% of women in
groups A, B, and C had mild depression, respectively.

Figure 3 shows that after 6 months of follow-up, 54.5% of the women
in group A, 50% of the women in group B, and 27% of the women in
group C became mildly depressed; these increases were statistically

significant in group A (P=0.006) and group B (P=0.03).

https://doi.org/10.4082/kjfm.20.0106

Before After 6 months

Figure 3. Comparison among the studied groups regarding Patient Health
Questionnaire-9 (PHQ-9) depression categories before and after 6 months. P-value
for group A (combined injectable contraceptives users) is 0.006; for group B
(combined oral contraceptives users) is 0.03; and for group C (intrauterine device
users) is 0.09.

DISCUSSION
The findings of this study showed that there were statistically signifi-

cant mild increases in the PHQ-9 scores of CIC users and COC users
after the 6-month follow-up period (Table 3). Although there was no
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statistically significant difference between the groups in PHQ-9 score
at the beginning of the study, after the 6-month follow-up period, a
statistically significant difference (P<0.05) was observed, where group
A, monthly combined injectable contraceptive users, had the highest
mean value (5.2+2.1), followed by group B, the COC users, (4.6+2.03)
(Table 2).

Previous studies have revealed that emotion regulation areas such
as the amygdala and the hypothalamus contain estrogenic receptors,
and animal studies have shown that both estrogen and progesterone
modulate the synthesis of neurotransmitters, such as serotonin.' The
types of synthetic progestins vary and can cross the blood-brain barri-
er.' Other researchers have found that oral contraceptive users have
blunted responses to stress tests.'”

Consistent with our study, Ander] et al.'” reported that there is a
long-term association between adolescent oral contraceptive use and
depression risk in adulthood, regardless of current oral contraceptive
use, suggesting that adolescence may be a sensitive period during
which oral contraceptive use could increase women’s risk of depres-
sion, even years after the first exposure. In addition, de Wit et al."” in
2020 concluded, in a prospective cohort study conducted to investi-
gate the association between oral contraceptive use and depressive
symptoms, that although oral contraceptive use showed no associa-
tion with depressive symptoms, the monitoring of depressive symp-
toms in adolescents who use oral contraceptives is important, as the
use of oral contraceptives may affect their quality of life and put them
atrisk of non-adherence.

According to Lundin et al.” in 2016, COC use is associated with
small but statistically significant mood side effects during the inter-
menstrual phase. These findings are driven by a subgroup of women
who clearly suffer from COC-related side effects. However, positive
mood effects were noted in the premenstrual phase, and the propor-
tion of women with clinically relevant mood worsening did not differ
between the different treatment groups. Conversely, a double-blinded
randomized placebo-controlled trial conducted by Zethraeus et al.'®
in 2017 found that COC had no effect on depressive mood.

After the 6-month follow-up period in our study, approximately
34.1% and 27.5% of the study groups moved from the non-depression
stage to mild depression in CIC and COC users, respectively.

Hall et al." in 2015 in his review article suggested that modern con-
traceptives with a lower dosage of steroids do not have a clinically rele-
vant impact on women'’s mood, as compared to higher doses of ste-
roids that were used during the 1970s when depression was a known
side effect of oral contraceptives use.

In agreement with our study, a prospective cohort study conducted
by Skovlund et al.* in 2016 on women and adolescents aged 15 to 34
years in Denmark with no history of prior depression diagnosis, found
that those who used hormonal contraceptives had a greater risk of de-
veloping depression within 6 months of using contraceptives than
those who did not use contraceptives. They thus concluded that the
use of hormonal contraception, especially rings, patches, or progester-

one-only forms, was associated with the subsequent use of antidepres-
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sants, and the first diagnosis of depression, suggesting depression as a
potential adverse effect of hormonal contraceptive use, particularly
among adolescents.

Although some of these contraceptive methods are combined, dif-
ferences in side effects according to the methods of delivery have been;
for example, the risk of depression is higher with long-acting reversible
contraceptive methods than with oral contraceptive pills. Conse-
quently, different kinds of hormonal contraceptives containing differ-
ent doses, types, and ratios of estrogen and progestin may affect the
mode and central nervous system differently. Our study suggests that
only some women are susceptible to these side effects, but we could
not determine which group is more prone to depression; thus, medical
care providers need to be aware of this possible risk, and provide
counseling in addition to following up our patients effectively.

Although not significantly different, in our study the risk of depres-
sion was higher in combined injectable users that in those who used
oral contraceptives. This knowledge would help medical care workers
to choose the most suitable contraceptive methods for susceptible pa-
tients, while providing patients with more comprehensive information
regarding the safety concerns of using these methods, especially for
patients who were previously diagnosed or had received treatment for

major depression.

1. Limitations and Strength
This study had several limitations. First, the sample size was small, al-
though it was calculated to be sufficient for statistical analysis. Second
the study was conducted only on patients at the Family Centre Outpa-
tient Clinic. Although these outpatients have a high flow rate, they are
considered to be one focal zone. Further, this study was not blinded
because it depended on the patients’ right to choose the most suitable
contraceptive methods.

To our knowledge, this study is the first to investigate the effects of
combined injectable contraceptive methods on depression. Partici-
pants in the three groups were well matched in terms of age, socioeco-

nomic level, menstrual history, and obstetric history.

2. Implications for Practice and/or Research

Given that ICI users showed a higher increase in PHQ-9 score than
IUD users, more studies are needed to evaluate the effects on patients
who have been receiving depression treatment or who have a previous

history of depression.
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